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DECtARATION 



The undersigned, Jan McLin Clayberg^ having an office at 
5316 Little Falls Road, Arlington, VA 22207-1522, hereby states 
that she is well acquainted with both the English and German 
languages and that the attached is a true translation to the best 
of her knowledge and ability of the specification and claims of 
international patent application PCT/EP 2005/054945 of DELFINI, 
s., et al,, entitled "MARKING Device with laser". 

The undersigned further declares that the above statement 
is true; and further ^ that this statement was made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment^ or both, under Section 1001 
of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
document or any patent resulting therefrom. 




MARKING DEVICE WITH LASER 
Prior Art 

5 

The invention Is based on a mari^ing device having the generic characteristics 
of claim 1 . 

Power tools with lasers are known in the prior art. The integrated laser serves 
10 as an orienting aid in machining wori<pieces. 

Intemational Patent Disclosure WO 99/02310, for instance, discloses a circular 
saw with a laser element integrated in the handle. This laser element generates a 
line in the sawing direction on the workpiece to be machined. The line 
15 predetennined by the laser beam serves the circular saw user as an orientation in 
sawing. The laser beam is made as much as possible to coincide with a scribed 
line drawn In advance, for instance. 

A disadvantage of this known circular saw with a laser is that the saw blade, 
2 0 which is downstream of the laser beam, can drift away from the scribed line. 
Precise cutting is thus not guaranteed. Moreover, the laser beam is merely an 
orienting aid in sawing. In actuality, a user of the circular saw, who with it wants to 
make a straight cut through a workpiece, for instance, must first continue to draw 
the desired cut in the wori^piece in the fomi of a scribed line. To do so, he requires 
25 various drawing tools as well, such as a pencil, a measuring tape, and a 

goniometer. Only then, based on the drawn-in scribed line, can the user begin 
sawing. 

Advantages of the Invention 

30 

A mari^ing device according to the invention having the characteristics of claim 
1 has the advantage over the prior art that when this marking device is used, the 
scribed line that is othenA^ise required can be dispensed with entirely. Additional 
aids for drawing the scribed line, such as a goniometer and a ruler, are no longer 



-1- 



necessary. With the marking device of the invention, the othenA/ise required 
scribed line is replaced entirely by a pointing or marking beam emitted by the 
laser. Thus a clear line can be reproduced on a workpiece, even over relatively 
long distances, and along this line the user can saw and thus achieve a straight 
5 cut. Even uneven surfaces, where a scribed line is difficult to draw, can now be 
easily and cleanly machined with the aid of the marking device. 

The marking device is preferably a frame of plastic or metal. The laser, the 
fastening element, and the goniometer are then located at various places on this 
10 frame. 

The laser is preferably designed in the form of an independent component 
with its own housing. In this housing, there can be at least one laser diode. The 
interior of the housing can also be conceived of such that there is space in it for 
15 one or more batteries for supplying power. 

It is advantageous if the laser is located detachably on the marking device, so 
that the laser can also be used independently of the marking device, for instance 
as a pointer. The length measuring device can in particular be detachable from 
20 the martcing device via a suitable snap connection. 

The fastening element serves to fasten the marking device to a workpiece to 
be machined. By means of the fastening element, the marking device can be 
connected securely and firmly to a workpiece, so that it maintains its position while 
25 the workpiece is being machined. The fastening element preferably includes a 
screw clamp. With a screw clamp of this kind, not only can the marking device be 
fixed on the corresponding wori<piece, but the workpiece can additionally be fixed 
to a work plate located under it. 

30 The fastening element may also include one or more sharp points or thorns. In 
the fixation of the marking device, they penetrate into the workpiece and thus 
assure the additional stability. 

The goniometer of the marking device of the invention may also be known as 
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a protractor or graduator. It preferably includes a circular element with an angle 
division. The goniometer may be designed as an integral component of the 
marking device. However, it may also be detachable from the marking device. 

5 It is advantageous if the laser is located rotatably on the marking device. Then 
the marking beam of the laser can be oriented variously depending on the use. 
The orientation of the laser is preferably settable with the aid of the goniometer. In 
the latter case, the laser can then be rotatably supported on the goniometer. 

10 The mari<ing device of the invention may also include a length measuring 
device. With such a device, all the distances can then additionally be set without 
having to make a scribed line on the corresponding workpiece. The length 
measuring device accordingly replaces the separate folding yardstick or the 
separate measuring tape. 

15 

The length measuring device is preferably a measuring tape. This measuring 
tape may in particular be an independent component, which is detachable from 
the marking device and can be used independently of it. 

20 The length measuring device may also be a surveyor's rod. Preferably, the 
surveyor's rod is part of a parallel stop with a suitable measurement scale. 

If the length measuring device is a surveyor's rod, then the goniometer may be 
located on the surveyor's rod and can be adjustable along it. Thus different 

2 5 spacings from the edge of a woricpiece, for instance, can be set. 

In a prefen^ed embodiment of the invention, the marking device may 
additionally include a yoke. This Is preferably a curved portion, shifted to the rear, 
of the maricing device. The yoke assures that the cut through a workpiece can be 

3 0 done all the way to the end. 

Finally, the goniometer may be located on the yoke, in particular being 
designed as part of the yoke. The laser can also be located on the yoke. 
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It is further proposed that the laser be adjustable along a path. As a result, 
flexible adjustment of the laser in a fixed marking device can advantageously be 
made possible. 

5 If the path has at least one curved portion, then upon a motion of the laser 
along the path, a rotation of the laser can be achieved simultaneously. As a result, 
an advantageous compensatory motion can be attained, Altematively or in 
addition, the marking device can be provided with a coupling unit, which is 
intended for coupling an adjusting motion of the laser along the path with a rotary 
10 motion of the laser. This coupling unit may be a mechanical unit, such as a gear, 
or an electronic unit. 

In this connection, it is also proposed that the path include a circular arc. As a 
result, a compensatory motion can be achieved especially simply, with only a few 
15 additional components. A center point of the circular arc preferably serves to mark 
a prefenred starting point on the workpiece. The center point may be the center of 
the circular arc or a point along the center axis of the circular arc. The center axis 
of the circular arc is an axis which is oriented perpendicular to the plane of the 
circular arc and intersects this plane in the center of the circular arc. 

20 

If the yoke is intended for guiding the laser along the path, then a compact 
structure of the marking device can be attained, since an additional guide means 
can be avoided. 

25 It is also proposed that the length measuring device be intended for measuring 
along a measuring shaft, and a center point of the circular arc is located on the 
measuring shaft. A precise marking of a measured distance on the measuring 
shaft can be achieved that is independent of a position of the laser along the 
circular arc. If the length measuring device is embodied as a measuring tape, then 

3 0 the measuring shaft is advantageously formed by one edge of the measuring 
tape. 

In a further embodiment of the invention, the marking device has a unit by 
means of which an orientation of at least one marking means is adaptable. As a 
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result, high flexibility In the use of the marking device can be achieved. 

It is furthenmore proposed that the unit be fomied by a fastening unit, and as a 
result additional components, effort of assembly, and expense can be saved. With 
5 the aid of the fastening unit, the laser, a length measuring device, and/or other 
elements that appear useful to one skilled in the art and belong to the marking 
device can be secured on the marking means. 

The fastening unit advantageously has fastening elements, which are 
10 associated with at least two orientations of the marking means. As a result, 
adapting the orientation of the marking means can be done with little effort, by 
simple modification of the marking device. 

In this connection, it is proposed that the fastening unit has fastening elements 
15 which are located symmetrically relative to a plane. As a result, from the mode of 
construction of the fastening unit, a user can easily perceive how to proceed to 
modify the marking means. 

Drawing 

20 

Further advantages will become apparent from the ensuing description of the 
drawings. In the drawings, exemplary embodiments of the invention are shown. 
The drawings, description and claims include numerous characteristics in 
combination. One skilled in the art will expediently consider these characteristics 
25 individually as well and put them together to make useful further combinations. 

Shown are: 

Fig. 1 , a first embodiment of a marking device of the invention; 

30 

Fig. 2, a second embodiment of a marking device of the invention; 
Fig. 3, the laser and goniometer of the marking device of Fig. 2; 
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Fig. 4, the screw clamp and the measuring tape of the maricing device of Fig. 

2; 

Fig. 5, the maricing device of Fig. 2 in use on a wori^piece; 

5 

Fig. 6, an enlarged fragmentary view of Fig. 5; 

Fig. 7, a third embodiment of a mari<ing device, secured to a wortcpiece, with a 
laser that is movable along a yoke; 

10 

Fig. 8, the marking device in an alternative construction; and 

Fig. 9, a marking means of the maricing device. 

15 Description of the Exemplary Embodiments 

Fig. 1 shows a first mari<ing device 100. The marking device 100 comprises a 
parallel stop 101 , a protractor or goniometer 102, and a laser 103. 

20 The parallel stop 101 has a surveyor's rod 104, which has a measurement 
scale 105 for measuring length. The parallel stop 101 furthemriore has a handle 
106 with two sharp points 107. 

The protractor 102 is embodied in disklike form and has an angle division 108. 
25 The protractor 102 also has a passage 109, through which the surveyor's rod 104 
of the parallel stop 101 is guided. As a result, the protractor 102 can be pushed 
back and forth along the surveyor's rod 104. 

The laser 103 is rotatably supported freely over 360'' on the protractor 102. 
30 The laser 103 emits a laser beam 1 10. By rotating the laser 103, the orientation of 
the laser beam 110 can be varied. 

The mode of operation of the marking device 100 will be described below. 
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It is assumed that a user wants to make a straight cut through a wooden 
board, using a saber saw. For ascertaining and specifying the cutting line, the 
user makes use of the marking device 100. To that end. he first fastens the 
marking device 100 to the appropriate edge of the board. In the fastened state, 
5 the handle 106 is then flush with the edge, and the sharp points 107 have 
penetrated the board and thus fix the marking device 100 on the board. The 
surveyor's rod 104 rests with the protractor 102 on the surface of the board. 

The user can then shift the protractor 102 along the surveyor's rod 104, until 
10 the correct cutting height is reached. Finally, all the user now has to do is to orient 
the laser 103. To that end, the laser 103 is rotated on the protractor 102, until it 
points in the correct direction. The angle of orientation of the laser 103 can be 
read off from the angle division 108 of the protractor 102. As soon as the cutting 
height and the orientation have been set, the laser 103 can be switched on. The 
15 laser beam 110 specifies the sawing direction to the user exactly. The user can 
then saw precisely through the board by sawing along the laser beam 110. 

Fig. 2 shows a second marking device 200. The marking device 200 
comprises a frame 201 , a screw clamp 202, a laser 203, and a measuring tape 
20 204. The frame 201 has a yoke 205. One part of the yoke 205 is formed by a 
protractor 206. 

In Fig. 3, the yoke 205 of the frame 201 can be seen in detail. On the yoke 
205, there is a lug 207, with which the marking device 200 can be placed stably 
25 against a workpiece. The laser 203 can also be seen, which is driven via two 

batteries 212 and is supported rotatably on the protractor 206. More precisely, the 
laser 203 is located in a pivotable receptacle 208 of the protractor 206. The laser 
203 can be detached from the receptacle 208 and held in it by way of a snap 
connection 209 that can be undone. 

30 

It is also provided that the removable laser 203 can be fastened as needed 
directly on a power tool, independently of the marking device 200, by means of a 
suitable snap connection. Thus the laser 203 can be mounted for instance directly 
on the head of a saber saw, in order to specify the cutting line for sawing. 
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The receptacle 208 is pivotable by up to 45'', as indicated by the double arrow 
A, and a plurality of detents 210 are provided on the protractor 206, which make it 
possible to fix the receptacle 208 at regular spacings of 15"". The conresponding 
5 angles are represented by an angle division 211. 

Fig. 4 represents the other end of the frame 201 , with the screw clamp 202 
and the measuring tape 204. The screw clamp 202 is designed in a known 
manner. With it, in cooperation with the lug 207, the marking device 200 can be 
10 fastened securely to a workpiece. 

In its construction, the measuring tape 204 is equivalent to already known 
measuring tapes. However, the housing of the measuring tape 204 has a 
fastening means 221 . With this fastening means, the measuring tape 204 can be 
15 fastened detachably in a hollow chamber 21 3 in the frame 201 . 

The mode of operation of the marking device 200 will now be described, in 
conjunction with Figs. 5 and 6. 

20 It is assumed that with the marking device 200, a cutting line is to be 

reproduced on a workpiece 214. To that end, the marking device 200 is placed 
against the coresponding base edge 215 of the workpiece 214. The measuring 
tape 204 is pulled out and placed against the face 216 adjacent to the base edge 
215. This is done in such a way that the protruding tab 217 on the end of the 

2 5 measuring tape 204 is placed on the corner 21 8 of the workpiece 214, so as to fix 
the measuring tape 204 on one end. 

The laser 203 is now switched on. It produces a narrow laser beam 219. The 
position of this laser beam 219 must now be varied such that it coincides with the 
30 desired cutting line. 

To that end, the laser 203 is first oriented, by rotation of the receptacle 208. in 
such a way that the laser beam 219 extends parallel to the lower end 220 of the 
workpiece 214. This presetting is necessary especially whenever the lower end 
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220 of the workpiece 214 is not perpendicular to the base edge 21 5. In the 
example shown in Fig. 5, the lower end 200 is at a right angle to the base edge 
215, so that in this case the receptacle 208 can remain in the O'' position as shown 
by the angle division 21 1 . 

5 

The user, if he wants to make a cut that does not extend parallel to the lower 
end 220, can now pivot the receptacle 208 in order to set the desired angle 
relative to the lower end 220. To that end, the receptacle 208 is rotated, with the 
laser 203 located on it, until such time as the desired angle indicated by the angle 
10 division 21 1 is reached and the laser beam 219 is pointing in the desired direction. 
Via one of the detents 210, the laser 203 is securely fixed in the desired direction. 

Finally, the laser beam 219 must be brought to the correct height; that is, the 
laser beam 219 must have the correct spacing from the lower end 220 of the 
15 workpiece 214. The conresponding height adjustment is shown in detail in Fig. 6. 

The marking device 200 is moved along the base edge 215 until such time as 
the laser beam 219 is at the desired height, as indicated by the scale on the 
measuring tape 204. The marking device 200 is then braced to the workpiece 214 
20 and thus fixed by tightening the screw clamp 202. The laser beam 219 is now 
located securely at the correct height. 

The laser beam 219 specifies the correct cutting line precisely, so that 
machining of the workpiece 214 can be begun. 

25 

With the marking devices 100 and 200 described, a user can safely and 
precisely machine workpieces without first having to draw scribed lines for the 
purpose. The scribed line is replaced by a laser beam, which can be positioned 
and oriented precisely. The numerous drawing tools needed to draw a scribed line 
30 are no longer needed, since the marking devices 100 and 200 combine all the 
necessary functions in one device. Thus with the marking devices 100 and 200, 
the marking of workpieces can be done especially quickly, simply and precisely. 

In Fig. 7, a further embodiment of a marking device 300 is shown, which rests 
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on a workpiece 302. It includes a marking means 304 with a yoke 306. An 
adjusting slide 308, a length measuring device 310 embodied as a measuring 
tape, a screw clamp 312 for fastening the mari^ing means 304 to the workpiece 
302, and a lug 313 are secured to the mari^ing means 304. A laser 314 is received 
in the adjusting slide 308. The yoke also has ribs 315. 

For fastening the length measuring device 310, the screw clamp 312, the 
adjusting slide 308, and the lug 313, the mari^ing device 300 is provided with a 
fastening unit 316. which has fastening elements 318, 320, 322, 324, 326 (Fig. 8), 
327. The fastening elements 318 are embodied as slits in the marking means 304, 
in which fastening means 328 of the length measuring device 310 are located. 
The fastening element 320 is embodied as a further slit in the marking means 304, 
into which the screw clamp 312 is introduced. The fastening elements 322, 324. 
326 (Fig. 8) are embodied as outer faces of the yoke 306, on which faces the 
adjusting slide 308 is fastened in the axial direction 330 and the radial direction of 
the yoke 306. These outer faces of the yoke 306 also serve to guide the adjusting 
slide 308, which is adjustable along the yoke 306. The fastening element 327 is 
embodied as a slit in the yoke 306, into which the lug 313 is introduced. 

The fastening unit 316 furthermore includes further fastening elements 332, 
334 and 336 (Fig. 8), which allow the maricing means 304 to be placed on the 
workpiece 302 with an altemative orientation relative to the workpiece 302, as will 
be described in further detail in conjunction with Fig. 8. 

The yoke 306 is designed in the fonri of a circular arc. The laser 314 is thus 
located adjustably along a path 338 on the mari^ing device 300, and the path 338 
is embodied as a circular arc. The yoke 306 moreover has an outer face that is 
embodied as a goniometer 340. The goniometer has an angle division 342. by 
means of which an angular position of the laser 314 can be read off. 

The measuring tape corresponds in its construction to already known 
measuring tapes. A distance can be read off along a measuring shaft 346, which 
is fomned by one edge of the measuring tape. The design of the yoke 306 and of 
the measuring tape is selected such that the center axis 348 of the path 338, 
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embodied as a circular arc, intersects the measuring shaft 346 at a center point 
350. 

It is assumed that a user wants to perform a straight cut, using a saber saw, in 
5 the workpiece 302 along a desired section line 352, beginning at a starting point 
354 on a base edge 356. To that end, the marking device 300 is placed against 
the base edge 356 of the workpiece 302. The measuring tape is pulled out along 
the measuring shaft 346 and placed against a face 358 adjoining the base edge 
356. The laser 314, which is aimed at the center axis 348, is switched on and 

10 generates a laser beam in a beam plane 359. The marking means 304 is then 
pushed along the base edge 356 until a desired distance along the measuring 
shaft 346 is reached. In this position, the marking means 304 is then fastened to 
the workpiece 302 by means of the screw clamp 312. The laser 314 can now be 
adjusted along the path 338, until the laser beam covers the desired section line 

15 352. The beam plane 359 now rotates about the center axis 348 of the path 338, 
and the laser marking of the starting point 354 on the measuring tape is therefore 
independent of the position of the laser 314 along the path 338. This position can 
be set and monitored with the aid of the goniometer 340 along the yoke 306. 

20 Fig. 8 shows the marking device 300, which rests on the workpiece 302 with a 
further orientation to the workpiece 302. In this configuration, further outer faces of 
the yoke 306 can be seen, which are embodied as fastening elements 326, 336 
for fastening the adjusting slide 308. 

25 The fastening elements of the fastening unit 316 can be divided into two 

groups, which are each associated with one orientation of the marking means 304 
to the workpiece 302. By means of the fastening elements 318, 320, 322, 324, 
326, 327 of a first group, the marking device 300 can be designed in a way that 
allows placing the marking means 306 against the workpiece 302 - as shown in 

30 Fig. 7. By means of the fastening elements of a second group, specifically the 
fastening elements 332 for fastening the measuring tape, the fastening element 
334 for fastening the screw clamp 312, the fastening elements 324, 326, 336 for 
fastening to the adjusting slide 308, and a slit, not visible in the drawing, in the 
yoke 306 for fastening the lug 313, the marking means 304 can be designed in 
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such a way that the orientation to the workpiece 302 as shown in Fig. 8 can be 
reached. Conresponding fastening elements of the two groups are located 
symmetrically to one another relative to planes 360, 361, as indicated in Fig. 9. 



5 It is assumed that the user wants to make a cut in the workpiece 302 along a 
section line 364, beginning at a further edge 362 of the workpiece 302. Because 
of the symmetrical design of the fastening unit 316, a way of proceeding for 
adapting the orientation of the marking means 304 is easily apparent to the user. 
Beginning at the configuration shown in Fig. 7, the adjusting slide 308, the 

10 measuring tape, the screw clamp 312, and the lug 313 are detached from the 
marking means 304, and the marking means is then rotated ISO"" relative to the 
workpiece 302. The screw clamp 312 is then introduced into the fastening element 
334. In order to fasten the measuring tape to the marking means 304 again, 
fastening means which are located on the measuring tape diametrically opposite 

15 the fastening means 328 are introduced into the fastening elements 332 

embodied as slits. The lug 313 is introduced into a slit in the yoke 306 that is not 
visible in Fig. 8. The adjusting slide 308 is then placed on the yoke 306 and 
fastened in the axial direction 330 and the radial direction of the yoke 306 by 
means of the outer faces of the yoke 306, which are embodied as fastening 

2 0 elements 324, 326, 336. 
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List of Reference Numerals 





100 


Marking device 


5 


101 


Parallel stop 




102 


Goniometer 




103 


Laser 




104 


Surveyor's rod 




105 


Measurement scale 


10 


106 


Handle 




107 


Sharp point 




108 


Angle division 




109 


Passage 




110 


Laser beam 


15 


200 


Marking device 




201 


Frame 




202 


Screw clamp 




203 


Laser 




204 


Measuring tape 


20 


205 


Yoke 




206 


Protractor 




207 


Lug 




208 


Receptacle 




209 


Snap connection 


25 


210 


Detent 




211 


Angle division 






DaU6ry 




213 


Hollow chamber 




214 


Workpiece 


30 


215 


Base edge 




216 


Face 




217 


Tab 




218 


Corner 




219 


Laser beam 
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220 


End 




221 


Fastening means 




300 


Marking device 




302 


Workpiece 


5 


304 


Marking means 




306 


Yoke 




308 


Adjusting slide 




310 


Device 




312 


Screw clamp 


10 


313 


Lug 




314 


Laser 




315 


Rib 




316 


Fastening unit 




318 


Fastening element 


15 


320 


Fastening element 




322 


Fastening element 




324 


Fastening element 




326 


Fastening element 




327 


Fastening element 


20 


328 


Fastening means 




330 


Axial direction 




332 


Fastening element 




334 


Fastening element 




336 


Fastening element 


25 


338 


Path 




340 


Goniometer 




342 


Angle division 




346 


Measuring shaft 




348 


Center axis 


•J \J 


350 


f^pntpr nnint 




352 


Section line 




354 


Starting point 




356 


Base edge 




358 


Face 
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359 Beam plane 

360 Plane 

361 Plane 

362 Edge 

364 Section line 

A Double anrow 



